home/msj 933 B Brochet for providing sustained improvement with transfer in different cognitive domains and for demonstrating a clear effect on daily cognitive functioning.
Cognitive impairment (CI) associated with multiple sclerosis (MS) (CIAMS) is a disabling manifestation that is frequently observed from the early stages of the disease with significant impact in terms of quality of life, vocational status and compliance to therapy. Until recently, research focusing on cognitive rehabilitation for CIAMS was limited, with a few studies showing disappointing results. 1 The methodological limitations of these studies (few controlled trials, limited sample sizes, short follow-up periods and inappropriate outcomes) explain these results. More recently, several controlled studies have been published on the effect of cognitive rehabilitation on not only neuropsychological outcomes but also functional and morphological magnetic resonance imaging (MRI). The question raised in this controversy concerns the value of two different approaches, functional training and strategy training. The first one aims to improve cognitive functioning by restoring or improving network efficiency in the brain. The second aims to educate patients to use adaptive strategies, such as external aids and reminders.
One important argument developed by Leavitt is that timing is key. Indeed, functional training could be limited when brain damage is extensive and limits neuroplasticity. In these advanced cases, strategy training should be preferred. Leavitt gave some evidence of the usefulness of these strategies. However, it could be difficult to determine in a given patient, if neuroplasticity could still occur. MRI, diffusion tensor imaging or measures of functional connectivity are good candidates for selecting patients for functional training strategies. However, the interpretation of functional reorganization in MS is difficult, since reorganization could be adaptive or maladaptive. 2 The second important argument developed by Leavitt is that there is no clear evidence that functional training results in transfer of the benefits of a trained task transfer to another, untrained, task. However, this transfer has not been properly studied.
Hulst and Langdon reviewed the recent randomized clinical trials (RCT) of cognitive rehabilitation in MS. Several RCT showed significant improvement in some tests of episodic memory, 3 information processing speed, working memory and executive functioning. [4] [5] [6] These studies clearly demonstrated a therapeutic effect of functional training. The clinical meaningfulness of these improvements has, however, not been systematically studied. An effect on subjective report of overall functioning was reported in one study, 3 but a clear demonstration of the effect of cognitive rehabilitation of daily cognitive functioning is still lacking. However, several studies showed change in brain activation on task-based functional magnetic resonance imaging (fMRI), change in functional connectivity and, for one study, microstructural changes by diffusion tensor imaging after rehabilitation. [7] [8] [9] These results suggested that functional training could modify brain functioning and improve network efficiency in some way. The characteristics of change in brain activation and connectivity observed after cognitive rehabilitation (homologous region adaptation, local activation expansion and extra-region recruitment) and the observed association with neuropsychological improvement suggest that adaptive neuroplasticity may occur after functional training. 7 In conclusion, functional training is a promising way for improving cognitive functioning in MS but more research is needed, in particular in patients at the early stages of the disease for demonstrating a clinically meaningful effect. These strategies need to be improved
